Milfoil is an aggressive aquatic invasive species that affects freshwater lakes by altering lake ecosystems and degrading the quality of water recreation activities. Three studies estimating the effect of milfoil infestation on lakefront property values have each found substantial discounts. However, whether based on past or current methods of treatment, the present value of milfoil mitigation/eradication costs are relatively small. One weakness of the previous studies is that milfoil infestation is treated as random. Using the Horsch-Lewis (2009) data, we treat milfoil infestation as endogenous, and find no adverse price effects to lakefront properties from milfoil during the sample period.
INTRODUCTION
Aquatic invasive species (AIS) are non-native plants or animals that affect aquatic ecosystems.
Each year the public sector spends millions of dollars on AIS prevention, detection and mitigation.
1 Nationally some of the more notorious AIS include zebra mussels, sea lampreys, and various aquatic weeds. If AIS degrade water quality and the value of water recreation, we would expect the value of land near affected water bodies to be adversely effected. These capitalization effects would be included among the costs of AIS.
In the Great Lakes region of the United States and Canada, over 180 aquatic invasive species have been established, making this region one of the most heavily invaded on earth. (Zanden et al 2010) Aquatic invasive species prey on native species, and due to aggressive reproductive potential can take over entire bodies of water without much opposition. Once established, AIS can cause profound disruptions of lake ecosystems while at the same time making lake recreation less enjoyable. Because complete eradication is considered impossible once particular AIS are established, state and local initiatives often focus on preventing the spread of AIS throughout lake systems.
The state of Wisconsin has dedicated significant state and local resources to the prevention, detection and mitigation of aquatic invasive species across its 15,000 inland lakes.
Since 2003, Wisconsin has awarded $10.5 million in grants to local communities for AIS control and prevention. This is not surprising given the importance of water recreation to the state's $12 billion tourist industry: Wisconsin ranks seventh in the country in sport-fishing expenditures, with an estimated 1.4 million anglers and total expenditures estimated at $1.7 billion. It is also the second largest non-resident US fishing destination (ranked by retail sales) with 381,000 non-resident anglers and $600 million in non-resident expenditures. 2 Together this industry supports more than 30,000 jobs and generates $195 million in state and local tax revenue.
Eurasian water milfoil, referred to hereafter as milfoil, is an aggressive aquatic invasive plant that currently infects 116 lakes in Northern Wisconsin. Milfoil thrives in eutrophic waters with high nutrient levels, in lakes with high temperatures, and in lakes with high concentrations of dissolved inorganic carbon. Milfoil reproduces by creating shoot fragments, which are inadvertently picked up by boaters on motors, bait buckets, trailers, and on the sides of watercrafts. These shoot fragments can then be transferred from one lake to another, and hence the spread of milfoil is generally associated with heavily used lakes. Not only does milfoil interfere with recreational swimming and boating due to the development of dense canopies, but it also grows at higher rates than native plants, consuming the majority of surrounding nutrients and shading native plants out. When the native plant vegetation loses the nutrients and sunlight required for photosynthesis, less nutrients and oxygen are released into the water with adverse effects to various aquatic wildlife species.
Three studies have examined the effect of milfoil infestation -variable (two-leaf) milfoil and Eurasian water milfoil-on lakefront property values, and all find associated decreases in property values in the tens of thousands of dollars ( Halstead et al 2003 , Horsch and Lewis 2009 , Zhang and Boyle 2010 A price effect from milfoil of this magnitude may be reasonable if plant coverage becomes a recognizable nuisance and if there is no expectation of future mitigation.
However, mitigation should occur as long as the benefits from undertaking the mitigation exceed the costs. In this case, we would expect any price discount to a lakefront property with established AIS to be approximately equal to the present value of any future mitigation expenditures. Today, labor intensive techniques for managing milfoil populations such as hand 2 American Sportsfishing Association 2008 pulling and mechanical harvesting have given way to liquid and granular chemical treatments that directly target the milfoil populations. For inland water bodies of the nature studied in this literature, the present value of such treatment is well below $10,000.
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In this paper we suggest that estimated price effects to lakefront property from milfoil infestation have been potentially overestimated in the literature because milfoil infestation has been treated as random when in fact milfoil infestation can be predicted by boating activity, the nature of lake depth, lake type, and lake trophic state. While this endogeneity problem, first recognized by Halstead (2003) , was addressed using a spatial-temporal difference-in-difference model by Horsch and Lewis (2009) , we argue that their difference-in-difference framework does not sufficiently correct the inherent endogeneity problem. The current study augments the Horsch Lewis (2009) data with additional lake variables with which to explicitly control for the endogeneity of milfoil infestation. Further, we offer an alternative specification which more accurately captures the measurable impact of infestation on property values after infestation has occurred. Consistent with the perception of riparian owners, realtors, and Department of Natural Resources biologists in the study area, we find no statistically meaningful effect of aquatic invasive infestation on lakefront property values.
LITERATURE
While the effects of water quality on property values have been well documented, there are only three studies estimating the effect of aquatic invasive species on nearby property values. 4 In the first, Halstead et al (2003) use hedonic pricing to estimate the effect of variable leaf milfoil on 144 housing sales occurring between 1990 and 1995 on ten New Hampshire lakes.
To control for milfoil, they use both an indicator variable to denote the presence of milfoil in the lake, and an interaction terms in which the milfoil dummy is interacted with lake size. Halstead et al find a price discount associated with milfoil between 20% -40%, but this discount is only weakly significant. The authors note their findings are highly sensitive to functional form and model specification.
One weakness of the Halstead, et al. study is that the date of initial infestation and the level of milfoil infestation is not known. In the most complete study to date, Horsch and Lewis (2009) address the first problem in their examination of the effects of Eurasian water milfoil infestation on 1,841 lakefront property values in Vilas County, Wisconsin. Their data (encompassing 172 lakes) include the date of initial milfoil infestation, where some lakes are infested before the sample period (decades before in same cases), some during the sample period, and some are never infested.
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They create an impact variable that measures whether the sale occurs on a lake that has been infested by the end of the sample period. Thus, this variable reveals any price effect from milfoil compared with sales on lakes never infested with milfoil.
Their results suggest an average pre-infestation premium of between $28,000 and $32,087. Zhang and Boyle (2010) examine sales on five Vermont lakes infested with milfoil. The data include date of infestation, the extent of infestation, and also the method of treatment/management. To gauge the extent of infestation, they use data from a survey which provides the percentage of milfoil coverage from each individual property. They find that property values decline with incremental increases in infestation by up to 16%. One weakness of this study is the small sample size (only 65 transactions are used). In addition, while knowing the management approaches on each lake, management efforts are not controlled for in the analysis.
Another concern with Zhang and Boyle is that the stated estimates of milfoil coverage do not correspond with the date of sale, but are taken from a survey, the date of which is not provided.
Together these latter two points call into question the integrity of the milfoil coverage variable.
Results from each of these revealed preference studies requires that land market participants are aware of AIS in their waters. A recent study by Eiswerth, Yen and van Kooten (2011) shows a surprisingly low level of public awareness concerning AIS. They survey residential property owners in Bayfield County, WI, where milfoil and other aquatic invasives have been detected in the county's lakes, and find as many residents who are aware of AIS in the county's lakes as those who are not. Membership in a lake organization was second only to having a college degree in explaining AIS awareness. Moreover, lake association members are more likely to be knowledgeable about how AIS is transferred between lakes and to know that AIS affects.
MILFOIL MANAGEMENT
We expect that price effects from milfoil should be approximately equal to the expected costs of milfoil management and control. The expected costs of management will be related to the nature of lake governance, grant availability, and the costs of the specific management method employed. In Vilas County three forms of lake governance are possible. On some lakes there is no lake governing body. Some lakes have homeowners associations (HOAs) in which participation is voluntary (by law), and the maximum annual dues that can be charged are $50 per homeowner. Estimates of HOA participation rates on Vilas County lakes range from 25% to 100%, where participation rates are likely related to the number of seasonal residents (as opposed to those for whom the property is the primary resident.) Currently 60% of riparian property owners in the county are seasonal residents. 6 Finally, some lakes in Vilas County are governed by lake districts. Lake districts, which are created by Chapter 33 in the Wisconsin state statues, have taxing authority, and participation on the part of property owners is mandatory. On lakes with districts, the costs of AIS mitigation are based on property values and are borne by all lakefront property owners in the district. Each year lake districts can levy taxes up to 2.5% of the fair market value of riparian property.
In Wisconsin, grants for aquatic invasive species have been available since 2003. Grants can be awarded to lake governing entities to help educate the public, prevent the spread, and manage infestations.
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AIS Control grants are awarded twice yearly, while AIS early detection and rapid response grants are offered continuously on a first come, first served basis subject to available funding. There are limits to the amount of money the state of Wisconsin will grant to specific grant initiatives. Limits of $75,000 per project are enforced for early education, prevention, and planning, and for managing established infestations. A limit of $10,000 is enforced for early detection and rapid response. Since grants first become available, a total of nearly $2,500,000 has been granted to Vilas County alone in control, protection and response grants. This amount represents 24% of the AIS funds distributed to the state of Wisconsin since
2003.
Milfoil management costs can be generalized into three types: mechanical, manual, and chemical. 8 Mechanical harvesting can be employed to cut, collect, and then dump foliage on land. However, because the harvester cuts foliage from about five feet from the surface, the potential for spread is high if the harvest area is not contained. To treat a small isolated colony of milfoil, hand pulling of foliage is used. For several small isolated colonies, a combination of hand pulling and chemical treatments is used. In Vilas County granular and/or liquid chemicals are commonly used to combat milfoil. The granular application is in the form of a pellet which is applied with an injection system off the back of boats. The pellets, filled with the aquatic herbicide 2, 4-D, sink to the lake bottom, and as the pellet dissolves the milfoil gets exposed to the chemical. With liquid aquatic herbicide applications, milfoil concentrations on the bottom of the lake bed are digitally mapped. As the boat carrying the liquid herbicide goes along the lake surface, the computer denotes how much herbicide to release based on the milfoil concentrations.
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Currently, the less expensive liquid application is thought to be more effective than the granular application.
To get an idea of the ongoing costs of management to Vilas County riparian property owners, we spoke with officers from the lake districts Little St. Germain and Long Lake.
10
Estimations of annual expenditures on milfoil control on these lakes are currently between $70 and $170 per riparian owner. We also spoke with the Treasurer of the Property Owners Association for Big Sand Lake, the county "poster child" for milfoil infestation.
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While not included in the Horsch-Lewis sample, perhaps due to a lack of sales, Big Sand had 300 acres of dense milfoil coverage, and was widely perceived by local Realtors to have had price discounts associated with milfoil infestation during the sample period. It is also a unique lake in that it has 10 miles of shoreline and only 80 riparian property owners. During the years in which a high level of mitigation efforts was required on Big Sand, the average annual cost per riparian owner was $200-$300 per year. At the time of this writing, the intensive management efforts on Big 9 An example of a liquid herbicides used to treat milfoil is Triclopyr-TEA. Sand Lake have brought the area of dense milfoil coverage down to 10 acres, and estimated annual management costs going forward are $100-$200 per riparian property owners. If we consider Big Sand Lake as a worst case scenario, given its low developmental density and its severe infestation, and assuming 3 years of intensive management followed by stable management in perpetuity, the present value of control efforts is still less than $10,000. 
MODEL
Our empirical specification offers two innovations over the Horsch-Lewis approach.
First, we offer a different, but we feel more accurate, specification. Second, we address the natural endogeneity of which lakes become infested with milfoil.
Ignoring endogeneity for the moment, the basic model employed to test the hypotheses of negative price effects from aquatic invasive species infestation is presented in Equation 1:
where the dependent variable is real sales price, the 's, 's, 's, and 's are parameters to be estimated and  is a composite error termed comprised of a white noise term and a lake-specific effect. The explanatory variables are classified into three vectors: those which describe the physical attributes of the parcel, P, those which describe the characteristics of the lake on which the parcel is located, L, and those which describe the spatial and temporal relationship between the parcel and aquatic invasive species, A. We also include nine year-specific dummy variables,
We first discuss the explanatory variables that are not related to aquatic invasive species.
The vector P includes the assessed value of the building at the time of sale according to the Vilas County Tax Assessor (STRUCTURE), the size of the lot in acres (LOTACRES), the frontage of the property and its quadratic (FRONTAGE and FRONTAGESQ). The vector L includes a number of variables that describe the physical characteristics of the lake on which the parcel is located: lake size in acres (LAKEAREA), whether parcels along the lake are subject to any minimum frontage zoning restrictions (ZONE100 and ZONE200-300), the density of parcels along the lake (PARCELDENS), and the distance the parcel is to the nearest town and its quadratic (DISTANCE and DISTANCESQ). All hypotheses concerning these variables are in accordance with Horsch-Lewis.
We also control for whether the lake is managed by a lake district (DISTRICT) or an association (ASSOC). This is an important distinction given the above discussion. On the one hand, property on lakes that are governed by lake districts, and to a lesser extent lake associations, may be more susceptible to adverse price effects from milfoil infestation since the property owner can be charged for lake management. Because lake association dues are both voluntary and capped, resulting in the potential for free riders and insufficient funds to combat milfoil, we might expect lower prices in districts as compared to associations. On the other hand if these governing bodies lead to better overall lake management and a higher probability of AIS grants we would expect the opposite result.
Identification Strategy
One of the main motivations for our identification is that several lakes were infested with milfoil before the start of the sample period-in some cases decades before. Thus, any sales on these lakes that occur during the sample period are classified as sales after milfoil infestation.
We assert it is incorrect to treat sales on these lakes identically to those sales on lakes that have only recently been infested (that is, infested during the sample period). It seems reasonable that more land market participants will know of existing infestations of AIS, especially if they have been in place for decades, as compared to newly identified infestations.
The variables included in the vector A assist in an identification strategy similar to that of Horsch-Lewis. We first review the Horsch-Lewis model. Horsch-Lewis identify the impact of milfoil by including a dummy variable that takes a value of one if a lake is infested by the end of the sample period, and a second dummy variable that takes a value of one if the property sold before the lake was infested. The main hypothesis concerns the before variable, which is an interaction between impact and a dummy variable that takes a value of one if the sale occurred before infestation. A positive and significant coefficient on before is interpreted as "the difference in premium on milfoil lakes relative to non-milfoil lakes, before they became infested." We note that, according to the Horsch-Lewis taxonomy, there are three types of transactions for which impact is equal to one: sales on lakes infested during sample period and occurring before infestation, sales on lakes infested during sample period and occurring after infestation, and finally sales on lakes infested before the sample period. Because the before variable denotes only the first classifications of these sales, the coefficient on this variable is interpreted as a price effect relative to both post-infestation sales on lakes "recently infested" and to all sales on lakes infested before the start of the sample period. This potential misspecification can cause misleading results because of an incorrect comparison across different properties.
Our identification strategy builds on that used by Horsch-Lewis by distinguishing among four, rather than three, types of properties with three, rather than two, dummy variables. The first dummy variable identifies lakes that are infested, regardless of when that infestation occurred 13 (IMPACT), and controls, in part, for lake popularity, which as Horsch-Lewis point out is correlated with both a premium for property along the lake and the propensity for infestation as more recreational users visit. The second dummy variable takes a value of one if the lake is infested during the sample period (IMPACTDURING), and is expected to have a negative parameter if lakes that are infested later are less popular with both property buyers and recreational users than lakes infested before the sample period. The existence of a price effect of an AIS is identified by including a third dummy variable that takes a value of one if the property sold on an infested lake after the lake was infested (IMPACTPOST).
Figure 1 provides a direct comparison of these different taxonomies. Transaction A is associated with a property along a lake that is never infested. Transaction B is associated with a property along a lake that was infested before the sample period began. Transaction C is associated with a property along a lake that is infested during the sample period but where the transaction takes place before infestation. Transaction D is associated with a property along a lake infested during the sample period where the transaction takes place after infestation occurs.
Horsch-Lewis group B and D transactions into a single group they label as impacted by AIS.
They consider the premium paid for the absence of AIS as the difference between ( 1 + 2 ), the combined discount for properties along lakes that will be infested after the sale, and  1 , the discount for properties along lakes that are infested at the time of sale (regardless of whether the infestation occurred before or during the sample period). Thus, in Horsch-Lewis,  2 is the premium paid for the absence of Milfoil.Our approach estimates the discount that occurs after an infestation as the difference between ( 1 +   +  3 ), the combined impact of infestation, being infested during the sample period, and sale occurring after infestation, and ( 1 + 2 ), the combined impact of infestation of milfoil, being infested during the sample period, and sale occurring before infestation. Therefore,  3 , the parameter on IMPACTPOST, is the discount associated with properties along lakes infested by milfoil during the sample period and which sold after infestation.
It is anticipated that the parameter  1 will be positive, indicating a premium paid for properties along lakes that were infested before the sample period, consistent with the greater amenities these more popular lakes provide. We anticipate that the parameter  2 will be negative, because lakes that were infested during the sample period were less popular and therefore had fewer or less valuable amenities. However, we anticipate that | 2 <  1 |, that is, lakes that are infested later are less popular than those infested earlier, and this is reflected in the lower absolute value of  2 . If the parameter  3 is negative, it would indicate that properties along lakes that sold after milfoil infestation suffered a reduction in property values. On the other hand, if milfoil does not dramatically alter the market for properties along an infested lake the parameter  3 will be insignificant.
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Endogeneity
Notwithstanding the taxonomy outlined above there is still an endogeneity problem when it comes to milfoil infestation. Those lakes that are infested earlier are more popular with tourists and outdoors enthusiasts and parcels along these lakes are also expected to carry a premium because of this. In other words the dummy variable IMPACT suffers a simultaneity bias that is not necessarily accounted for with the approach described in the previous section.
The standard approach to dealing with the endogeneity problem is to find one or more 13 We note here that it is also possible to investigate the impact of being infested during the sample period by taking the difference between ( 1 +   +  3 ), the combined impact of infestation, being infested during the sample period, and sale occurring after infestation, and ( 1 + 3 ), the combined impact of infestation and the sale occurring after infestation. Therefore,  2 , the parameter on IMPACTDURING, is the price effect of being located along a lake infested by milfoil during the sample period.
instruments for milfoil infestation which would be correlated with the odds of infestation but not correlated with the prices of parcels along a particular lake. Because milfoil prefers lakes with high nutrient content we use lake type as one set of instrumental variables. The three lake types in the Vilas county sample are seepage lakes, spring lakes and drainage lakes.
14 Seepage lakes are the most common type of lake in the state. Because they are landlocked, seepage lakes rely on precipitation and runoff as a principal source of water and are associated with low nutrient levels. Spring lakes are typically headwaters of streams, and while they have no inlet they do have an outlet. Groundwater is the primary source of water. Drainage lakes have both an inlet and an outlet, and have higher nutrient levels than either seepage or spring lakes. We expect milfoil is more likely in drainage lakes, followed by spring lakes.
Nutrient levels are related to a lake's trophic state.
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There are three general classifications of trophic states: eutrophic, mesotrophic, and oligotrophic. Milfoil is most associated with eutrophic lakes, which are shallow and tend to have soft, mucky bottoms and abundant plant growth along the shoreline and the lake interior. Oligotrophic lakes tend to be larger and deeper than eutrophic lakes, have high water clarity and a rocky or sandy shoreline.
We would expect milfoil to be least associated with this lake type. Finally, a mesotrophic lake has characteristics lying somewhere between those of the eutrophic and oligotropic extremes.
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Because of collinearity problems in using two tri-classification sets (lake type and lake trophic state) we use lake-bottom characteristics as instruments to proxy for lake trophic state. Lake bottoms are comprised of some combination of sand, gravel, rock, and muck.
Finally, because of the way in which milfoil spreads, we expect the likelihood of lake infestation to be related to boating activity. We use the number of public landings as a measure of boating activity for an instrument. We also predict milfoil with maximum lake depth.
Once suitable instruments are in hand, the instrumental variable approach would call for estimating the IMPACT variable via a probit model, obtaining fitted values from this first-stage probit and using the fitted values as the regressor in the second stage. Unfortunately, the two variables IMPACTDURING and IMPACTPOST are interaction terms between the variable IMPACT and two dummy variables related to the timing of a sale relative to the sample period.
To accommodate the endogeneity of the interaction terms we follow the methodology outlined by Wooldridge (2010, p. 943) which calls for estimating the first-stage probit model for IMPACT, obtaining the fitted probabilities from this model, IMPACTHAT, and using this as an instrument for IMPACT. Rather than creating three new regressors to be used in place of
IMPACT, IMPACTPOST and IMPACTDURING, Wooldridge suggests taking the fitted value and creating two new variables IMPACTHATPOST, which is the interaction between
IMPACTHAT and a dummy variable that takes a value of one if the parcel sold after the infestation occurred, and IMPACTHATDURING, which is the interaction between IMPACTHAT and a dummy variable that takes a value of one if the property sold during the sample period.
Altogether, IMPACTHAT, IMPACTHATPOST, and IMPACTHATDURING are then used as instruments for IMPACT, IMPACTPOST and IMPACTDURING in instrumental variables estimation.
DATA AND RESULTS
The sales data employed in this study were obtained from Horsch and Lewis. 17 Data on lake type, lake-bottom consistency, lake depth, and lake area were taken from the Wisconsin DNR, as were the dates of milfoil infestation. Information on lake association and districts were taken from the Vilas County Lakes and Rivers Association.
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The descriptive statistics of the data are reported in Table 1 and are very similar to those reported in Horsch-Lewis. For brevity we discuss the differences between our sample and that used in Horsch-Lewis.
The upper panel of Table 1 reports data for the 1,824 parcels included in our sample.
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We do not include all the variables used by Horsch-Lewis, and we distinguish between lakes that have an association and those that are part of a taxing district. In the sample of 172 lakes, 88
have associations and 5 have taxing districts. It is therefore not surprising that sixty-eight percent of the sample is on a lake with an association, whereas only six percent of the sample is on lakes which are part of a district.
To get a sense of the distribution of sales across time which leads to this identification strategy, see Figure 2 . Twenty percent of the sample, or 383 parcels sold on lakes that are infested with milfoil. Of these, fifteen percent are parcels that sold after infestation occurred. 221 sales, or roughly 57% of infested sales, are on lakes infested before the start of the sample period. In total there are 162 sales on lakes that are infested during the sample period. Of these, 63 are post-infestation sales.
Average lake size for the sample is 360 acres, with a minimum size of 8 acres and a maximum size of 3,483 acres. The average lake bottom consistency is fifty-six percent sand, fifteen percent gravel, and eight percent rock (the remainder is so-called muck). Fifty-five percent of the lakes are fed by drainage and thirty-six percent by seepage (the remainder are fed by springs). Vilas County lakes have an average of 0.61 public landings, with a minimum of zero and a maximum of 2. The average maximum depth of lakes in the sample is 33.6 feet, with a sample minimum of 4 feet and a maximum of 103 feet Table 2 reports estimation results for a number of different specifications. The first column reports probit results of estimating whether a lake is infested with milfoil or not; the remaining specifications use the natural log of transaction price as the dependent variable.
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Across all the specifications reported, we first regress the log of sale price on lake dummy variables and use the residuals from this auxiliary regression as the dependent variable in our hedonic regressions. Thus, the intercept term in the hedonic models in Table 2 is closer to zero.
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Overall, the hedonic values associated with various property characteristics are very similar to those found by Horsch-Lewis which is not surprising as our specification is very similar to theirs. One primary difference is that we distinguish between lake associations and lake districts. The full sample results suggest that properties along lakes having a district or association sell for less compared to properties not represented by either, although these results are only weakly significant.
The second and third columns report the results of OLS with standard errors robust to unspecified heteroscedasticy and OLS with standard errors clustered by lake, respectively, using the three-dummy variables to identify the impact of infestation on property values. From the OLS results, the parameters have the anticipated signs but none are statistically meaningful. The next two columns of Table 2 report instrumental variables results, column 4 uses standard errors robust to unspecified heteroscedasticity whereas the results reported in column 5 use standard errors clustered on each lake in the sample. Only in the case of using the robust standard errors do we find a statistically meaningful increase in property values on lakes that are eventually 20 The probit model is estimated using all 1824 parcel-observations. 21 Therefore, the analysis utilizes price data centered on lake means.
infested with milfoil, suggesting that these lakes are more popular and their parcels carry a premium. The other two variables pertaining to infestation are not statistically significant even if they carry the expected sign. The final two columns present instrumental variables results in which the impact of infestation is estimated using only those properties that sold along infested lakes. In this case, we only need to include the dummy variable that takes a value of one if the property sold along a milfoil infested lake after the lake was infested (IMPACTPOST). Because it is still the case that infestation is endogenous, we employ the same instrumental variables methodology as for the other models that used the entire sample size. Column 6 uses standard errors robust to unspecified heteroscedasticity and column 7 uses standard errors clustered by lake. In neither case is there a statistically meaningful impact of milfoil infestation on the prices of parcels along the affected lakes.
We note here that in the full sample, properties along a like within a district or with an association are associated with lower prices. This is intuitively appealing because both have the power to tax or charge fees that would be capitalized into property values. However, when the sample is restricted to only those lakes that are infested, the signs of the parameters on DISTRICT and ASSOCIATION flip indicating that properties along an infested lake that belongs to a district or has an association enjoy higher prices. Again, this follows intuition if, after infestation, a district or an association is more likely to undertake treatment or other mitigation efforts which, in turn, would enhance property values relative to infested lakes without a district or association.
Combined, the results suggest that the impact of milfoil infestation on property values is not as great as previously estimated. At conventional levels, there seems to be no statistically meaningful difference in property values after milfoil infestation. The results provided herein differ from those reported by Horsch and Lewis using essentially the same data. We attribute the different result to two things. First, they fail to adequately control for endogeneity of milfoil infestation which might have introduced sufficient bias to cause a Type I error. Secondly, Horsch and Lewis group properties that sold along lakes infested with milfoil before the sample period began and those along lakes that were infested during the sample period (Transactions B and D in Figure 1 ). While the appropriate specification for the difference-in-difference approach is somewhat open ended, depending on the desires of the author, the fact that using the sub-sample of properties along properties that were infested with milfoil shows no evidence of price effects of milfoil suggests that the previous results were not as robust as previously thought.
CONCLUSION
Previous studies of the effects of milfoil infestation on lakefront property values have found price discounts in the tens of thousands of dollars. While a price effect of this nature may be expected if plant coverage becomes a recognizable nuisance and if there is no expectation of future milfoil mitigation. However, the present value of milfoil mitigation costs to riparian property owners tends to be substantially lower. Because we would expect any price discount to a lakefront property with established AIS to be approximately equal to the present value of any future mitigation expenditures, large estimates of price declines from milfoil seem dubious.
In this paper we use data from what has been to date the most complete study of milfoil on lakefront property values, Horsch and Lewis's 2009 examination of milfoil infestation on 172 lakes in northern Wisconsin, and augment this with data on boating activity, lake depth, lake type, and lake trophic state to address endogeneity. Further, we offer an alternative specification which more accurately captures the measurable impact of infestation on property values after infestation has occurred. Consistent with the perception of riparian owners, Realtors, and Department of Natural Resources biologists in the study area, we find no effect of milfoil infestation on lakefront property values during the 1996-2006 sample period.
We note here that awareness of aquatic invasive species was coming into the public eye in Northern Wisconsin just as the sample period was ending, and so our findings may not hold in a post-2006 world. Moreover, as discussed earlier in the paper, local real estate practitioners and lake association officers did suggest that there were discounts from milfoil on Big Sand lake before management efforts were undertaken. Finally, because of the availability of state grants ($1,236,120 spent on milfoil management in Vilas since 1994), the capitalized expected future costs of mitigation are lower than they might otherwise be. Also, because of publically funded control projects milfoil levels have remained below what might be referred to as "nuisance levels." If grant dollars were to cease, management projects were to end, and milfoil infestations were able to progress unchecked, we would expect that property values would eventually reflect related lake degradation.
We expect going forward the role of lake governance will become more important. First, unless a lake is covered by a district, which has taxing authority, the potential for free riders is high. The free rider problem is potentially exacerbated because of the large number of riparian property owners who do not reside in the county fulltime. While lakes having HOAs have the association mechanism to apply for grants, homeowners dues are both voluntary and capped. The premium to lakes having districts or associations may in part reflect a limit on future possible degradation from milfoil because of the existence of a governing body to apply for grants and carry out awarded projects.
Finally, we note a weakness in all of the studies in this literature, including our own.
Many lakes are infested with multiple aquatic invasives simultaneously. Most lakes in the Horsch and Lewis sample have some combination of rusty crayfish, curly-leaf pondweed, and various snail species which are classified as invasives. We attempted to control for other invasives in and found no price effects, but data limitations were present in these attempts.
Future research should address the modeling for multiple invasives with different temporal and spatial patterns of infestation. 
